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' 5 ' . -.'.2': -5 • ; . • FLAME -RETARDANT MIXTURE 

^V^^^^H^^A-^'' ^invention relates : to a f 1 ame- rfefca^d^t'-' 

, \1 • :\ r mixtu*^ r:cbrftip^is.ing::.'- ; : » •• "v. ' Y; • ■■ •', f'.-v-;'. **• ^-vY--- 

, > : ; a) a ?polyiTier composition - / J ! Y - , .. •* _ 4 V. 

10 b) 1 a phosphorus - cbnt aining compound f ; ' •:- 

> c) a tiriaziiie flame retardant , , - 

the weight* ratio of a, b en c lying between 94:1:5 and 

' : Such a mixture is known from WO 99/02606, 
;i:5' ' 'V'v • i'ri 4, . -w.Hich';;' ;£fie - mel amine • cdnderisatipn ' products melkm; br v V 
• )i :X ; /.V^mfeiem ; ; a re;. ;• u s e.d; '/a s *tiht^]' . f i anier: ;r e t a ida n t in polyaniiGie, or. : 

polyester compositions. , , 
' ^ ' The disadvantage of using mel am or melem as 

... the. flame ret ardarit is that its f lame- retardant. -effect 
2 0 is insufficient for .a number of applications. 

The aim of the invention, now, is to 5 
provide, a : flame; - ret ardant mixture whose flame -rfet ardarit 
properties are better than those ! of a mixture 
. ; containing melani or melem i 
25 This aim is\abhieved by providing a flam^-;, , 

ret ardant mixture wherein the triazine flame retalrdant 
comprises at least: 
cl) 1 - 95 wt . % melem, 
. V c2) : 0..0T - 25 .wt . melam, . V 

30 c3) 0.01 - 20 Wt . % 'raelamirie,; ■; ; 

c4) 0.1 ;" - 95 wt .% higher condensation products of 
melamine and/or melem, 

the wt . % being understood, to be relatiye to. the total 
.of cl) up to. and including o4) . and. together amounting • 
35«. to -100% v and the concentration of volatile coriponents •• 
\ ;in. the, ; flame - ret ardahtvbeirig at most ? 5 wt.. % . : ■ V.!*.' 



■ -■ : -'^.V; \ 



- • shows- l^^bs t ir^iMiy '^..sh^ JLJL 

5 the invent ibn" cort^rises : ' \ ' / 1 

a) ,a polymer, opposition ^ " ' > v . » 

. \b) - a , phosphorus i 1 ' ' - ■ 
' ' r r,' cj ^^aSfero^ine; 3^a|^ 
-K>:'\\t'he ; weight -rat ip : of ' 'a ,.\b 'and c lying, - : be : t:ween ,94 V I Vs arid'.' 
'10; 45730 : 35 / and the triazihe flame retardainfc con^i^in^ 

at least: t. ^ : " - i- ■ •- •,. v. .. , 

■ - -< J ' - - r , ,0 " ' 1 \, \ 

;;cl) r l \ ' 95 wt, % melem, ' ' , ; ' : ; - 

• J c2) -iOs. 01 - 2 5 'wt . % melani; % } V' ' ; ' • 

. "ci -)r:6 j01 - 20 wt.* melamine, 

15 , v c4 )' 0 : 1 a - - 95 ^wt . % higher coridensat ion products , of ' • 

me 1 ami rie - and/ pr: melem ^ the wt . % ;being- understood to be 

- ( relative to 'the r total ^ of , cl), up' to and including" c40- 

' \ and, together ( amounting to 100% ^ ' and the concentration ' \ 

! ; .. , 6f /volatile components in . the flame reta^daiif bfeihS t a£ 7l 

. '.;■! . =•}•'! - .t :, t •<•;:.'• i.V-.- V--.-.-- ••••r-. . jn--,- .;•=•".'..'..>'. ^ : • '1 :-f ! : =■ <v ;.vi ••>•.'.. • i •• .;. . .• . 

20-. : most: 5 wt . % . 1 ■ 



1 The ^polymer , composition contains at k least a" 

polymer, and may in addition to polymer -also comprise' 1 
r . Reinforcing agents and/or fillers arid/of cdmpbuncls with 

'\' f * s ■ , a synergistic effect' with respect to the flame- 
" • 25 retardant composition and/or other f iaine-retafdant 

components than those according to the invention and 

. '. -. ■ '• . ;.V' v. • !• .• ,. ' .. - • . ■ • , . , ., ■ ^ '. • ; . 

; t also the usual additives, for example thermal and UV 

} ' > ■ * • " - * t ' ■• • * -- * »*' ~* ' • - Nf , *■ < i* 1 < '< 0 ' - » - v 1 

stabilisers, mould release ^gents.^ fl^ ' 

agents, softehefs, lubricants, 'dispersing agents, 
30 cbiburants and/or pigments, in amddnts coiiitoohly used 

for these additives,, providing the properties are not ; 
"; adversely* affected. 1 ( v r f , v - 'h l ( , 1 '' 
v * , ' \' K . Polymers that a're suitable for use in the 

' J , ' ,v ; r'v f lamfe ~ret ardant mixture -according to, the i riven t ipn >±e 
,35 polymers that ;}leauire heat-resistant flamed retardants 

V>^-Vc;.j'l ! V?'\ ?' x V U." ; ' r. '^j , ' '.'"t •'•'..'^•'VV .•w;-'.';:'' .,' • .( ::'.); : '-£.Vw :: .V k '• - : *' ; : -\ • -4. ; '.*' ; ^',->-' .' v .'• 'V'v l ;^:'-v. r C- ,"'' : -\T'" i /•A^*--/. •. , : '' 
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f • such .'ai^ poly amides, polyiirixdes, polyesters ; ; : m 

• : ; pGiyearipdnat.es , - polymers-* containing styirene, eppxy. " ? • * : 
; : '•: resins ; ^.unsaturated po f - p6lyUrethanes 

mixture's and blends of these- materials . Examples of 
5 'poiyamldes .ar ^are , ; ' 

: '. - derived -from diamiiies : and ' d^carboxpi c aeids. , ^nd/or \ .. 

. lactams / " such ^a s • poiyamide 4 / polyamide T :6 p pplyairtxde 
6/6; 6/10, 6/9/ 6/12, 4/6> &6/6, 6/66, polyamide- 11, 

10 polyamide 12, partially aromatic (cp) polyamides, for : 
example polyamides based on an aromatic diamine and 
adipic acid; polyamides prepared, from an 
alkylehediamine and iso- and/or ter.ephthalic acid .and v 
copolyamidfes thereof, copolyether amides, cppolyester 

15 artirde, 'etc. Examples of polyesters are polyesters ... 
[ ■ ' derived '£ dialcphbls arid/qr 

from tiydrpxycarboxylic aqids or the corresponding 
lactones such as polyethylene .terephthalate , 
polybutylene terephthalate, pply-l>; 4- 

20 dimethyiolcycloheixane terephthalate, ;.: 

pblyhydroxybenkpat4s pplycapr placrtpne: ;^ricl qopol^e s ter s 
• thereof ; copolyether esters, eVc.: ' Examples: of polymer? 
containing styrene are polystyrene, acrylonitrile- 
styrene cbpolyii;er,:-ac^ ... 

25 ' copolymers and mixtures < hereof • . .;' ' ■ •., v=. ; : 
. As; the :polyirier> ; the flame-ret airdant : mixture 
preferably bontains. polyesters such as polyethylene 
terephthalate and/or polybutylene terephthalate, 
polybutylene terephthalate being especially preferable, 

30 or poly amides , with polyamide \ 6, polyamide .6 , 6, , * 

\ polyaitiide 4, 6 or -niixtur.es ;pf ; the a f prement ioned ; ^ 

\>-:' pbiy^i:de'^ 

•• - ■ - if reinfbrcing. agents and/or fillers are. 



: ' .^sed the polymer- cbmppsitipn, their; concent rat ion * • ■ 

' ^ . . may ^vary- within a 'wide T range :ahd -this .concentration, is 
: / ? ' r . \ Vpartly Jifete.rmihed. by *t"he 1 level of" mechanical properties 1 V 




; < ■ ^ F u ^^ u &^w^.-Lbionv ; in general- the-, v 

> r . . ZU, .concentration of the triazme flame retardant may 

, consequently be lower. 1 , '■V. \ y'; '■ 

< \ • In principle, all the known substances that 

ar.e capable .of enhancing,, the iflame-retardant properties 
f . • . • ; .. °? flame-retardant polym means of 

■ ^ 25 char formation caused by the -fire are suitable for use 

^ as' the char forming compound. Exarnples M - of this are ' I; 
phenolic .resins, epoxy resins, polyurethanes , novolak 
■W' 'C-'ls ■''•[<:.. • ' -:y • 
unsaturated^ polyester silicone resins, iireth4ne 
30 xesms,, , aprylate resins, , polyphehylene . ether, 
. polycarbonate, polyvinyl alcohol, poly (ethylene 

V> ; ''Vlc6vih'Vlt).:; ..' Starch . , nl ur-rv« ;=>nH> r^mr^^ ^ J. .^^.lA V • \ ' ' " 




^ ; '^'^#Q!pi/2i698 ; v ".V- i) s . : PCT ^00/00610 - 

,.y; ,V containing; .at:,/l.ea : sbv^ are alcohols , 

'* containing at least two hydroxyl groups, for example ■ 

/' • ' \ ' ;V perip jdipe'ritaexytTi . tripentaelrythritol \"- :: ' ; ^V'\ 

: > • v ; and mixtures ^ herebl^ The ; Concentration in th^ /total of '- : -\ 

• > J .-V. '. : .; ^5: ' ythe : ^ 

•' v . that is 'syiieigistiC 'With respect td; the triazirie flame.; ; 

:-v i \' v, : • »••. • / * •;•/♦*• • " • •''H „*••;• *'•.'*«*•*►--».'•> • -"t * •. ". •*'• ' -•'.*■ . / ( v • • ^ ">•• M» m_ - -i .. . ,:t\ : ■ . ; ?•>*'.• . , l <> .-**. .■ 

r - retardant generally laes- between^. 0 and 30 wt . %> ; ^ ^ ' 

v preferably between 1 and 20. wt.%. - - *• 

£ . ' \ f Metal salts of tiingstic acid, a complex 

.: i \ -10 oxide acid; bf tungsten :and; a metalloid/ salts of tin 
• oxide, • ammonium sulphamate and/or its dimer may = for 
. ; :v V:; '•. . V\ " ; exaii^le^Se ;:use ; : '\~'\- [\. 

formation. Metal salts of tungstic acid are preferably 
, ;.; '• [. alkali m^ta'l salts o:f tungstic acid and^in particular. 
1 ; t 15 sodium tungstate. - A complex oxide acid of tungsten and / 
' a metalloid is understood to be a complex acid oxide 
that is formed by, a metalloid such as silicon or 
jphbsphotus and tungsten such as silicotungstie acid or 
- ' phosphbtungstic acid. The 'amount of catalyst promoting. 

20 char formation that is -used in the total of the flame- 
■•.yM. ; ; :] ]/;[%.■■.. retardah^ - 5 wtV.%: r preferabl *' /, : ; '". fi ; y.)/ 

• .: : y' 2 • 5.-' wt ^ % V-- : V ' : ''■ > ' /. •> ^'v}r\?\ ^ : \./ ; ' !; • ;■ • .. :; : ! : • '•. ' vV ' 

The f lame-retardant: properties of the V 
• f lame-retardant itiixt^ roay ;. 

' :25 : ; be further enrianced if the ' pplyiher compp^it io . A ; ; :> 
■ comprises •;6he';br -more other: fl 

V s . In principle^; ai^ fc^ ; ; 

suitable for use as the other f lame-retardant 
' component. Examples are antimony' oxides, : such as : 
30 antimony trioxidfe ^ ±n combination with halogen ; - 

: comppuhds ; . alkaline earth metal oxi.des f - for example ./ . J y>; 
;.; : ; :: 'zihc okicfe> ni^gn^sium oxidp ; • bthe^ v meta;l vpxi^es;/ -for \ • '.. 





are- zxn'c ' 



whether or 'not '.hydrated; ' suiphur-containi 
'.. - ' : ' ' Examples of sulphur-containing compounds 

sulphide, ammonium sulphate, ammonium sulphamate' and • ' 
1 melamihe sulphate.' . ' , ■ i ■ 

- , T , he concentration of other f lame-retardant 

components used in the polymer composition may-vary 
within a wide range, but will generally not be more 
than the sum .of .the concentration of phosphorus- 
containing compound and triazine flame retardant. 
* ' ■ ■ 2 0 Preferably the total of the f lame-.t etardant mixture 
contains between 0 and 35 wt . % other f lame-retardant 
components, more in particular 1-30, wt . % . . 

Many. of the . compounds mentioned here may 
also promote the formation of . char. Other known . ,,, " ■ . 

25 compounds present in f lame-retardant compositions such 
' as polytetrafluoroethylene may also.be present. 

The concentration of the polymer 
composition in the total of the f lame-retardarit mixture 
varies between 35 wt.% and ,95 wt.%.- 

Tne Phosphorus-containing compound .in the . 
me-retardant i r-f-i - = ^ing to , the invention may 

Dho^Dh^tpq . nhncmhAn^-hcic- 



phosphine oxides and phosphites - / \ 

. . > — x - , , 1 • " : Phosphates that- may ;be used in the present 
invention are phosphate salts "such as the phosphates; 
pyrophosphates arid polyphosphates of nitrogen-: 
contaihiriig compounds such as ammonia , urea, guanidihe, 
me laming, me lam, melem/ and phosphate esters' sucih as 

'aromatic orthophosphate esters'' f such as tris (p-cresyl)': ; ; 
phosphate, re's or cinol ' diphosphate and v a 

tetraphenylbisphenoi-A dipKosphate and, aliphatic 
phosphate esters such as NH-1197®>ahd NH-1511® from 
Gr^it L^Kes ; and Fyfol-51® from Alczo-Nobel . : 

■ Examples of suitable phosphonates. are 

: aminomettt^ ^sucH'-uas V:;-;^, 5 V : ' : : . '.';(; 

diethylehekmin .;ior: ; >; 

hexamethylenedi-aminetetra (methylenephosphonic acid), and 
their salts V ,such N as the aluminium, calcium and zinc 
sa-Tts.- Other examples. of suitable phosphonates 'are 
phosphonate esters such as XPM1000® from Solutia and 
the esters of trimethylolpropane ' and methylphosphonic 
acid such as 5-ethyl-2~methyl-l, 3 , Z-dioxaphosphorinan- 
S-yl^P-oxide) methyl methyl. ester of. methylphosphohic ' . 
acid/ bis [ (5 -^t tiy 1- 2 ^me t hy 1 - 1 > 3/2 -di6kaphp sphb r irian^ 5 - 
yl-P> S f -dioxide) methyl] ester, of methylphosphohic acid, 
An t ibi a z e® 1045LV f rom ;Albr i ght & W.i 1 s on arid Hostaf lam© t 

/QP&l^sf r : o^ ■' : - : i': . .f >vv 

pent ie r y th^it s^ucK'^as -p j ^Ikylene:- 

2 V .4 , 8 , lO^etraoxat-av 9-d : i{i>hbsph [ 5 . 5 ] linde c ane - 3 f 9 ^ ; '' 

.... . , i ...... . , ■ • " . 

dioxide] • 

• Examples .of suitable ^ phosphinates ar^ , \ 
phosphinatW: es^ acids such 

as i^hydi^x^hos , 

•/'cfi-jcyla^ ^alts /^i'pr^ exa^le ? ; thfe 

calcium, aliMiniuiri or zinc salts t ; . v \ ; - : * 



' s • ' V * ^ ^ Examples - gf "suitable : phosphirie bxide r s -are . * 
triphenylpKosphine oxide,; * , r- - . 

• xsobutylbxs (hydroxypropyX) phosphine oxide, 
isobutyibxs^hydf dx^ethyl ) phVsphine oxide and 1„4- ■ 5 

5 , di-*i-sobuty-l-i; 4-diph"d'sphoryl-2 ,^3~, 5', 6- 




10 





/ - 'l;^;:vBxe : ferably -use is made of phosphorus- < 
containing compounds having' a ■ high phosphorus content*,* 
preferably' aboye 10 wt.%; that have sufficient, thermal'" 
\. stability, so that they will not' evaporate br degrade 
. to, any significant ' extent during' the processing of the 
flame-retardant mixture into semi-finished products c>r 
end products by means of known techniques such as k 
15 injection-moulding or extrusion. Most preferably hse is 
therefore ;made' of : •Antiblaze® 1045, ' XPM-10 00®, NH- 
1197®, NH-1511® or phosphinates such as' ' , '* ' 
- , dialkylphosphihic/acids, . alicyclic phosphinic : acids or 
the salts; of these acids', preferably the calcium,' 
20 aluminium or ' zinc . salt's . * ' J" " 

' " - The conce'ntfatioh 'of' the 'phosphorus- ' ^' ' 

11 containing compound' in the totil of' the "flame-retardant 
mixture varies between 1 wt.% and- 30 wt .%,. preferably 
, ' between 4' wt.%, and 25 wtvV ' ~ J 1 - ' 

25 The - triazine flame-retardant in the flameV 1 

retardant mixture according to the invention.. comprises 
':y£;t /-least : • •' .* '/ : > :y ' r r> V-W/H^v •'">;• .; /• ).'■' ."- . • -. ■ s .;-' : -' ?: -v. 
: '•;^ ! - : ; ':-cl ) :. : i' r ;: };.X^ Wt>^v ;A4|'erh>"' ': ■ .y^ ... \- ^^J; -.; : r-..'- : 

30 c3) 0.01 - 20 wt,% melamine/ \ , ; , 

c4) 0:1, r 95^ wt.% higher 1 condensation products of 
"nielamine and/or melem, the wt.% being understood to be 



relative' to- the total of cl) Up to and" includi'fig 



e : wt .,% being Understood to b 
cl) 1 up", to and' including c4) 



/WO 01/21698/ C Y'.y ; V PGT/NtQ0/p06i0 

and together amounting to 100.% and the concentration of 
volatile components in the, flame retardant being' at i 
'most 5 wt.%. -. ../v* 4 «• , ; , j ' 

v Higher cbridensa/tion products 1 ' of melamine 

5 and/or melem comprise products t-hat are formed iri the * 
condensation of two or more melem and/or me 1 amine 
< v- molecules into -molecules having a molecular f weight that 
is qreater than that:; of meiam, with -teleas.e of 'ammonia. * 
Examples of higher condensation : products of melamine 
1 o\ . ■.; arid /o r iHeiem aire, ieloh/ .'raethorre , arid\ pol yme 1 amine . t " t ;/- : . ;. ' 

The, concentration of volatile .components is 
here defined as -the decrease in weight that occurs when 
the .triazine flame, retardant is heated, from room :. ■ 
temperature to 300°C in - a TGA measurement (TGA = 
15 ,ThermoGravimetric''Analys using a heating rate of 
200°C per minute . .If ■ the triazine • flame retardant 
; =- contains too high an amount, of volatile components such 
as urea and/or water u and/or melamine, this may 
adversely affect 'the processing properties . of a ; flame-. 
20 retardant mixture according to the invention whose 
;; , p6 1 yrrie r , cpmpb s itiori ; !bbmgi i s e s, ; a ^pdl ym^5 ™^th k- ^ Hi^h ; : - 
• ^indltihg <F>pint -such as polyethylene: t^ 0%^ \ •> " 

pblybutylene terephthalate (PBT) : or poiyamide . Examples 
- of such adverse effects are . f oamirig during , .^xtrusipn- or 
25 the .formation of deposits, in the mould in injection- l 

'TV' : V moulding, ••"•v.:. ; . '•' ■ ^ )':,■' ] : : ; ^. i'l^^V:;'^^^ ' ^^'^'^K % -f \ ■ * ' 

\Thje. tria.zine ..;.fiame retardant in,! the flame- 
retardant mixture according to the invention preferably 
comprises at least: . . - !: :* 

.30. ; clj 10 ; - [ 95\wt . % irielem^-'^-.;--:-' : ;< <}>^ : {- : \ : ' , '; v ■ •. 
" . c:2 ) , 0 i 05 V-, ;.lQ.;;wt .melam r -;;. ; v,; : . ^ ••/ " : . \; f:;\ V 

i c3) 0-1 - .20 wt.% melamine,. ! \ x } L i 

c4)^l 90 Vt.% higher ; condensation. products pX . : . 



\ ; <^ Y.yX^ '■ ? ;. > ■ • •-; \ : : me-I-ami. ne. '^rid / ar • f . me i a gm^f fc h'e /W^f'-Bein^' Hmdeir^tpod ■ tb-.be - 
t , ; - volatile components" in the flame \ fetardant b^ing at,; 




. r < desired'ratio. However, the triaiine Aflame retardari't" is ' 
" / . preferably, obtained' in 'a process in which melamihe- ' , 1 

\\-'[ \ 1 \\ v'" 1 containing start ing /material is "heated, 7 f f or ^example'/b'y { ■ ■ * V /. 
y ' passing it through^ heating zone for more >tKan\ 0, 1 

^ <'\15 sec : ; preferably -between l^sec. and 400, minutes, ;in ; , : 

2l and 300 minutes; -'at a, 




and 15 MPa/'The advantage of this is 'that the triazme 
>' ~ ■ 1 , flame' ret aidant may be' prepared at a lower cost .price 

-"■■i./ ;' ,,v "... ' .'• 

have, first been separately synthesized. ' 
\< e 25, ' * ; Examples "of heating zone's jar e heating/* zones 

' such 'as 1 those tha'tfare" to be found 1 in 'extruders such as 
. . • sirigie- and double-screw' extruders ovens, drum- oyeins, ■ 

rotary kilns/ autoclaves, turbo mixers/ plough-share ' 
.>/.,., ' . mixers, VOMM® reactors, • tumble mixers, » turbulence * vV..v 

30 mixers such as those manufactured by Drais®, ribbon 




;VVO 01/21698 - j;^-*sV.'; V ;i;CT^L;od/006io 

\ The mixture of melamine, me lem, me lam and • -a 
■ . v higher condensation products of melamine; and/ o r me lem 
may optionally, be treated -further . : Such .further 1 
treatment /is preferably : .washing with water 
5 cause a. pbrtiqn of the melamine and/,or o^her. waterr^ . ,• / 
soluble components to dissolve and be removed/ from the 
> - - triazirie flame- -retardaht . ~~ " ^ r , * ,,: * * 

. " i ' 1 ^ / ' Aminotriazine-containing' starting material/ • 
may be . used as" the /starting material for the present • 1 
10 process . Examples of aminotriazine-containing starting 

r * / / < - ;;/ » / .. ; / - v ^ y , ■ i y\ •/* ' ' * . , / 

-material are melamine-containing starting material vand 
/ ; ! ;:Vme 1 am^ Gontaini rig/ 3 1 art! n.<5/,^ t e r ia 1 / Any ; examp;l^/ ; !oJf >/// ^;) ; /;' : - 
melamine-eqntai.nihg , starting material is virtually/.pure 
. . - melaniine, for example obtained .from a /continuously 
;1 5//; . d :'t he \ \ •;;•;/' •; V'-y/ J 

r melamine ".is purified by means- of , crystallisation- A 
/. v process for the preparation of melamine via a gas -phase 
" process is for example known from US-A-3210352 . This 
high degree, of purity is -however not necessary. Mel am 
20:/ or mixtures of melamine and melam and/or me lem and/ or : 
higher condensation products of ..melamine. and/or of 
••• Mei^mymay ;^ ^m^teriai•>••;y^/^^ 
for: example the .product 'that.- ' i's v \*fo-rmed 'iwK^n, a melamine = . 
plant is started up ..or melamine of the kind prepared in 
25 a gas-phase melamine plant before the purification by 
means of crystallisaticm has .taken place or melamine , 
/ . r ! which/Is contaminated with; melam; a^ • 

higher condensation products of melamine and/or of 
. . iriel em. ; and- Abas . :b.eeh.>fomed in 'a : .differed 
30 : .also • possible/ to use melamine . obtaineci dti/a -Xic^idf .^ 
/. phase - process; as ; the 1 s.t ar t iri^f' yma tfi f i a t . ' t A kri^Vft-; 
/ ; yf or /thfe preparation of /melamine; 

jpr p$e as / is/ (d^ s cr'ibif ci :^^^i^^^fc^^ 



■'• , -r^v^f c -;:.v;.; .-^v, •vv;.>r;>--v;.<:y ; -;^c< : : •/.. /-..,;;.• v- 

- ; ";yyy^ : of . a v 

^as^pfra's^ x .yy 

y \ " \ , % ^ - w • • y- . \ ;/ y ;y - st ' t * V'- ~ . - -V 

tv ^ starting, ^material .may '.without , objectaori contairi 
5 v ^atalyst- r^sidii^s, ureidomelamine; and/or guahidirie : 




ine starting -material for, the present .prpcess V" < 
m^y also contain mixtures <bf urea, oxygen-cpntadridng 
1 triazine" compounds, dicyanodiamide, guahidine' 1 " u 



15, 




promoting condensation, such as ammoniiimdihydroqeri^ 
phosphate or ammonium nitrate. , / , '/.a 

, ^ lr ,In a pfef erred ^embodiment of . the process 

for the preparation of the triazine flame retardant 'fthe 
2 0 melaniine-containing starting /material'. /is' -heated- in ; an 

autoclave or in an extruder. , Preferably at a pressure " , " 
, . between atmospheric pressure and 20 MPa, at a 

temperature of -350-625 -?c ; and a residence time of ' 
: between, 0 .1 sec r and /3 .6 0 : . miriut e s . . More i h: parti cu 1 a r 
25 the x melamine-cqntaining' t starting^ material is ^heated in 
• : an ..extruder at a residence 1 time f in the .extruder of 
between 0.1 sec, ^and 60 minuses.. When -the process • 
according tp the invention is cairr.ied out at a pressure 
tliat as lower tjt\an the vapour /pressure of the . , „ , 
30 ' components present at. the/opierating temperature^; 




:woqi/2i6?8 ; PCt^ 

; v.* : " 15 : . : -\ V/ !;.v^ :! ""'- 

.- de s ub IdAa t ioii; ,;s et^up .^^ma y r be ;.' ;xis.ed: . for t he ^oli ect ing ,' : ^ ■ : > > ; *- ; < • * , 

• f or exa^ie " ; a 'se 

the. volaitiie components in '/the/^f brni r.<q*f ? a : -^as./pr dust :: i^^ -* ! 
; .."passed": al'bng. coaled xribs or a set-Up .^in -wfii ch ^ -J.tiie " ; -gas : £ 
:.\5; , • s t r e am; 'poni: a i nlhg\V.fche;v;y ola t i l;e .•' c'6mpb•^eh't;s , . ri~ r ; thfe ;f p i^' ; , U";; ^ ; 
• ' r of a gas or dust is mixed with cool air and in which v 
the volatile components are condensed > or deposited iri .* 
the form of rime and separated from nori-cpnde.nsihg, or ' 
' non-rime- forming components such as air. When use is^ 
10 made of a cheating zone present in a continuously '•• 
operating^ set-up, the material obtained from the 
desublimation set-up may be directly and continuously 
■ fed to the heating zone ■. 

, : r. ' : ." . ;;. f . .v '•/£:-•(":' v?:; V;.:.-.-.: - ^X r - <>\ \ " 'Ir'y'.'K • ^ : ;>\,^;:'i--.."- ! ": i =;. 'i'-Sj ' ' / iV .V'!%' : . = ! ' •; -v, V- >; 
. v The 1 f lame-retardaht mixture « according to 

15 the inyention may be prepared using conventional 

techniques 'known 'per se/ by for example dry ^mixing all 

or some of the components in a tumble mixer , followed . 

i - by melting in a melt mixer, , l for example a Brabender 

v mixer or a single- or double-screw extruder br a , . 

20 kfiea de r ^v-Pt'e f erkbly ! ~a ; /, double ¥,s cr e w;^ ext r iider ; "is ^ii^edv : : • 

* •' ■•■^ : '?'rhe- various '. components" -.6 f the flamed >";.= ;• 
v retardant mixture: according to .the invent ion. may. be \ . : 

dosed to the extruder' s throat together. They may alsb 
be dosed to. the extruder. in different/ places - Some of 
2 5 ; ; the > componehts ' optibhally present,, such : as .pigmehts,. . .-.^ ', \ 

stabilisers / .thfe f lame-retardant Vcompositionv compounds :•' - ; . V, 
with a '.synergistic ef fect with 'respect to the ..triazine ■■ 
flame retardant and/or other f lame-retardant 
components/ may be added to the polymer for example in 
30 the form ; of a' masterbatch. ^ 

. ; * The ' jE'lam^retardant mixture ac,cordih0 ■ to ■ 

the invention may be processed into ;semi-f mished, •• , r 

Dductsqr end products using techniques known to a 



WO01^1698 



(PCt/NLd6/006l6 



-14 - 



Person s killed ail jttte .art ?f or ^xample in j e : ction- 
•moulding. ^ /"v V * -U' „ ; - V . ;> : 

, - 1 ^ ^ ; vThe , invention w ill e b<5 vf u r t h £r el u ci d a t eti 
""With* reference to tHe ioilMinfM ^ 



. 1>V ^\;WV ..... .. 

~7 v-- - r e t a r dan t . jmix t tires 

ii' -.:r.-;i i. ...... »?r ' i-.— 



'20, 



25; 



Exaniples.vl '.up .to land . including a'9 ';and ,G6mpai:ative / -f ' . \j "',"„ 

Flame- retardant mixtures were prepared in ' ^v r - 
an-Vextruder/.'TheVcbmpositions of 'the mixtures kre qiveh ^ 
in- fable : la; as is the . : epmpqsit ion- of the , triazihe ' • ' 
flame retardant that was "used in the f laitie-retardaht 
mixtures'. The extruder 'si qylindeir ^temperature ,was,^ach ,• 
time' .set to 250°C; the speed of the screw in* the < i j 
extruder was each. .time set to 200 rpm. The type c>f ' . 1 5 - 

.extruder 'that was used ' is Vindicated in Table 'la ."V - ' -, ' 

Test bars according to ISO : -527/l' and i,UL ^4 " ; " 
were -produced from the f lame-retardant mixtures The' . 
modulus df elasticity and elongation at break were" \ ■ ; 

determined .according to ISO 527/1/. • ■ ' '^'^i^/ 

1 , /The test bars were subgedted to the ■ UL 94 
vertical., ;bur^ ' ' / 

retardant 'proper-ties • The UL 94 test bars were l'. 6 mm 
thick unless otherwise specified in Table lb. The 
results of , the measurements are . given in Table lb. 



.30 



Examples 20 up to and including .34 : and Comparative 
Experiment F: preparation, of a tiriazine flame retardant 
A triazine-cohtaining starting material was 
dosed* to a- reactor. The composition of the starting 
material , the type of reactor , the .reactor, temperature,- 



. c • 1 the residence time in the reactor and the degree of 

, /• l0ad±ng '^'^he .process pressure . are indicated in Table, 

^6:v : i'-V^ ■ ' : *" ; ' ' ' ^ • i .' ; <V'' ''^ - < • 
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2a. 'The compos it ion of.; the, Mixture •ieavin^Vthe ; /..V'<B.a;e.tpr.; 
wks determined . The corrippsi^ions. of : the ; itrf iazirie- f lame; 
fetardants- and* . any : c p^fenfes! ;•" kr e given iri' : T.^bletV-2b> 
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•v NH-1511® f^omtGreat Lak^s '\\ "v 

NH-1197.® from, Great Lakes,;'' '^J!^-' : ' 

not assessed t - :;i v, .• '.r. ? ■= /•••;.• /-;v- •„ ; 

,■ ; ^ s • i - ... v 

v -not .classified ? . ' ' • \ vf 

polyamide 6 , 0 ' ^ 

• 20 ' PBjT: , polybutylene" terephthalate , ' 

VC:' ', volatile 'compdrierits ' . ' 

Z^K30: Werner & Pfleiderer ZSK 30/33 ' corotating 



;^:yp-mm-tHick'xtes^ 
v The f l ame - ret ardant mixture :of Example 18 
cont a ins 11 .5 /wt , % ; melamine sulphate as - other 
flame retardant 
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CLAIMS 



;• '}!■ :. Fiame-retardaht mixture.' comprising:' /• '•; . 'V 

5 a) a polymer - eo^^ : • • .-'f •'•••* 

* ,b 

■ ' , ' c) .a .t-nazinie flame retardant , ^ - -y 

; ' r > .. . . the weight ratio of a, :b and c lying between- 

9:i ': 1:5 anci -35:30 :35, charabterised • in that the" • ; 
10 1 triazme flame retardant comprises at least: 

cl) 1 • - ,95 wt . % melern^ 
V/;* "' : '.\ ; .y ' c^i)/6 ^''2^;ti%^%- : ^meiamr ; •' ^<\'^ t: ^ : - ■ ' '".V - ;;V; 

" c4) 0.1 - 95 wt.% higher condensation products 
15 • of me 1 amine and/or of melem> the Wt . % being 

relative to the total of, cl)- up to and- including - 
• : :"c4 ). . ahd;vtbgeth^t; ;ai^ ;.l'0 O^^i^ and/- the; • 

concentration of volatile components^ in the flame 
! \ • retardant bein^ at most 5 wt.% ; . \ 

20 ; 2 :.'. si :", "■; : Flame eietard^^ 

' ; /. / ;. : characterised-;^ ' , 

: /also ^comprises " reinf orcing agents' ';and/br ' f iller^> . v : • 

3. #iame-retardant mixture/according to Claim 1 of . * 

. Claim 2, characterised in that the triazine flame / - 
25 .. . rqtardant comprises at least < 

. cl) ; 10 , >- , 95' wt . % meleiti, • [; %\ : ' . • : ' 

62) 0.05 - 1.0 wt . % me lam, . 
c3) 0.1 - 20 wt.% melamine, 

c4) 1 - 90 wt.% .higher condensat ion products of ' 
30 : me 1 amine and/ or of melem, the wt .% being. relative 

. ; , to : the total of ,cl) up ; to and including c4) and . 

... .'. together amountihdr to 100%, and the: cp^ceritratioh 

1 ^Xo^Tvil^p^^ ^c^x^f^n^\ ;ih* : th^ ^f l^^;^t%rdari^ 



^beirig-, at ^most 5 wt.%. - >^ ~t~--" : «-" 
. OBpect/ made "from^ the- -f lame-retardant mixtures 
^according/ to any one . y pf •Claims : l^.t\^:^ , ; ^ , . , . 



Process -acGording to Claim . 5, charaGteris^d' -in': 
that the triazine-containiflg starting material is 
.heat e d ; in v #n r autoclave of an Extruder. ^ ( C: • .. 

• v.y. i.^Tl/v •. «;•'• : i :: , : ' ; - T:".':' 'r-'-'f- '•' V; V." r r • 'i T " • •'. i"^ i 'V'^-K ' ; -V - ' VV' - ' :, '"-'-.v:> ;: '- : . : .:-" ; : a \ y. <. .• 'V. .• •. V'-. 

Process according to Claim 6 f characterised in 
t:hat the trrazine-containing starting material • is 
heated in an extruder at .a residence time in the 
/ extruder q.f between 0. 1. sec and' 60: minutes: 1 
■'.process according to t any one of Claims 5-7, 
characterised in that the tfiazine-containing \- 
starting material is, a melamine-containing 
: starting material. ' \ . • , \ ' ' 1 , 

Process according to any one .of Claims 5-8, 
characterised- in that the .triazine flame : ' ' r ; \-' ' 
retardant ,is' subsequently washed with water to ' 
•cans e a -port iqh ,q;| the /melamirie; ; ; arid : ahy : other; 
water-soluble components to disisolve and be 
removed, from the f lamer-retardaht compos it ion . 
Flame-retardant: mixture, according to, any' one .of *' 
Claims 1-3/ characterised in that the triazine 
flame retardant has.bfeen prepaf^d according to 
any one of the processes according to Claims 5-9. 
Flame-retardant mixture and process for the, 
■priparation thereof as follows on the ' basis of ' 

•the- description and, the examples. , •' 

■M&a: : ^'-- : S^ >AAA^Aj;;\;-::\± : t'A>: ^a:^^aa>^ 
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